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at least two of said outputs being arranged in a first ordering pattern; and 
the/laser beams emerging from the outputs of the individual fiber lasers 
being at least one of shaped and aligned such that they impinge onto a 
processing\surface in a second ordering pattern. 

338.1 The laser radiation source according to claim 337 wherein the 
outputs of tl|e fiber lasers are arranged in at least one of at least one track next 
^ to one another and in at least one plane above one another for forming the first 
ordering pattern. 

339. The laser radiation source according to claim 337 wherein the 
1 0 outputs of th]e fiber lasers are arranged in a bundle for forming the first ordering 

pattern. 

340. \ The laser radiation source according to claim 337 wherein the 
laser beams are combined and bundled for forming the second ordering pattern 
such that thd laser beams generate processing points on the processing surface 

1 5 lying next to one another in at least one of at least one track and lying above one 
another in atjleast one plane. 

341. J The laser radiation source according to claims 337 wherein the 
laser beams are combined and bundled for forming the second ordering pattern 
such that thejjaser beams generate a single processing point on the processing 



20 surface. 

342. I The laser radiation source according to claim 337 wherein for at 

X 

least one of shaping and aligning the laser beams, the outputs of the fiber lasers 

) 

are correspondingly at least one of aligned and optically processed. 

343. jThe laser radiation source according to claim 337 wherein at least 
25 one optical unit is connected to the outputs of the fiber lasers at least one of for 

the shaping arnd the alignment of the laser beams. 

l 

344. {The laser radiation source according to claim 337 wherein the 

\ 

laser beams generated in the fiber lasers are directly modulated. 

345. The laser radiation source according to claim 343 wherein at least 
30 one modulation device is provided in the optical unit for the modulation of the 



lasen beams. 

\ 346. The laser radiation source according to claim 345 wherein the 
modulation device is designed as at least one of a single-channel electro-optical 
modulator, a multi-channel electro-optical modulator and an electro-optical 

deflectdr. 

| 

3^7. The laser radiation source according to claim 345 wherein the 

\ 

modulation device is designed as at least one of a single-channel acousto-optical 
modulator^, a multi-channel acousto-optical modulator and an acousto-optical 

V. 

deflector. \ 

348| The laser radiation source according to claim 345 wherein the 
laser beams entering into the modulation device are split into at least two sub- 
beams that generate the processing points on the processing surface. 

349. V The laser radiation source according to claim 343 wherein: 



the outputs of the fiber lasers are coupled to the optical unit with 
terminators; and 

the terminators comprise lenses for shaping the laser beams into beam 

bundles. \ 

\ 

350. The laser radiation source according to claim 349 wherein: 

V 

the optical unit comprises a radiation entry and a radiation exit; and 
mounts are provided at the radiation entry, the terminators being 

accepted in said founts such that the beam bundles at the radiation exit of the 

optical unit are directed onto the processing surface. 

351. The|laser radiation source according to claim 349 wherein the 

terminators are adjustable in the mounts. 

\\ 

352. The Taser radiation source according to claim 337 wherein the 

\ 

output of at least one fiber laser comprises at least one passive fiber. 

353. The laier radiation source according to claim 343 wherein: 

i 

the optical unit comprises a radiation entry and a radiation exit; and 
the optical unit^omprises an optical unit in the region between radiation 
entry and radiation exiyor merging the laser beams. 



I 

1 354. The laser radiation source according to claim 353 wherein the 
optical unit for merging the laser beams are arranged in the beam path at one 
of in front of and behind the modulation device. 

\355. The laser radiation source according to claim 343 wherein the 
optical unit comprises a unit for reducing a spacing of symmetry axes of the laser 
beams. ^ 

356. The laser radiation source according to claim 343 wherein the 
optical unit comprises a transmission unit for optical transmission of the laser 
beams on\p the processing surface. 

357; The laser radiation source according to claim 356 wherein the 
optical transmission unit contains an interchangeable objective. 

358. ^ The laser radiation source according to claim 343 wherein the 
optical unit is designed so that the laser beams form beam constrictions in a 
region of the processing surface. 

359. 'The laser radiation source according to claim 343 wherein the 
optical unit comprises an adjustable lens with a long focal length compared to an 
objective with yvhich focusing of the processing points onto the processing 
surface is variable. 

360. The laser radiation source according to claim 343 wherein the 
optical unit comprises an adjustable vario objective with which at least one of the 
focusing of the processing points onto the processing surface and the spacing 
between the processing points is variable. 

361. The laser radiation source according to claim 337 wherein the 
laser radiation source comprises a unit with which unwanted laser radiation that 
should not produce, a processing effect on the processing surface are rendered 
ineffective. \ 

362. The laser radiation source according to claim 361 wherein the 
laser radiation source comprises an intercept arrangement with which unwanted 
laser radiation is kepi away from the processing surface. 

363. The laser radiation source according to claim 362 wherein the 
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intercept arrangement comprises a sump into which the unwanted laser radiation 
is conducted. 

\ 364. The laser radiation source according to claim 363 wherein the 
sump; comprises a material that absorbs the unwanted laser radiation. 

\365. The laser radiation source according to claim 363 wherein the 
sump is^designed as a heat exchanger. 

366. The laser radiation source according to claim 361 wherein the 



unwanted\laser radiation is conducted into a sump with at least one mirror. 

\\ 

74 



367^ The laser radiation source according to claim 366 wherein an 
10 optical element that retains laser radiation at least one of reflected and back- 
scattered frorjn the sump is inserted between the mirror and the sump. 

368. vThe laser radiation source according to claim 361 wherein the 



Pj laser radiation^ source comprises a system with which the unwanted laser 

1_ radiation is spread over an adequately large region of the processing surface 

O V 

yg 15 such that it produces no processing effect on the processing surface. 

5 ~ 369. Thie laser radiation source according to claim 343 wherein at least 

O one of the optica) unit and parts thereof comprise a system that prevents a 

y 

contamination of the optical components. 

v 

370. The laser radiation source according to claim 369 wherein at least 
20 one of the optical unit and parts thereof are free of materials that give off gasses. 

371 . The laser radiation source according to claim 369 wherein at least 
one of the optical unit and parts thereof are closed gas-tight and comprises 
optical windows for passage of the laser beams. 

372. The laser radiation source according to claim 369 wherein at least 
25 one of the optical unit and parts thereof are evacuated. 

373. The laser radiation source according to claim 369 wherein at least 
one of the optical unit andvparts thereof are at least one of filled with a protective 
atmosphere and have protective atmosphere flowing therethrough. 

374. The laser radiation source according to claim 343 wherein an 
30 arrangement for removal of the material eroded from the processing surface is 



provided between the optical unit and the processing surface. 

\ 375. The laser radiation source according to claim 374 wherein: 
\ the arrangement for removal of the material eroded from the processing 

surface comprises a through opening with a beam entry and a beam exit for the 

laser beams directed onto the processing surface, whereby a processing space 

\ 

is formed between beam exit and processing surface; 

at least one extraction channel connected to the processing space is 
provided^and 

thet extraction channel is in communication with a vacuum generating unit. 

376: The laser radiation source according to claim 375 wherein the 
through opening between beam entry and the processing space is designed 
constricted toward the beam exit. 

377. \The laser radiation source according to claim 374 wherein the 
arrangement comprises at least one compressed air channel whose one opening 
is connected to\a processing space and whose other opening is connected to a 
generating device for at least one of compressed air and gas. 

378. The laser radiation source according to claim 377 wherein: 
the compressed air channel is designed as a nozzle bore; and 

an axis of tt^e nozzle bore is directed onto the processing points. 

379. The laser radiation source according to claim 377 wherein the 
arrangement comprises at least one bypass bore connected^to the compressed 
air generating device. 

380. The laser radiation source according to claim 379 wherein the 
bypass bore is arranged such that an air flow in the direction of the processing 
surface arises in the through opening. 

381 . The lasenjradiation source according to claim 375 wherein a filter 
device for picking up the|material released during the processing of material is 

provided between the extraction channel and the vacuum generating device. 

\ 

382. The laser radiation source according to claim 337 wherein at least 
one control circuit for regulating the laser beams is provided. 
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383. The laser radiation source according to claim 337 wherein 
contiguous wave lasers are provided for generating the laser beams, said 
continuous wave lasers being respectively capable of being modulated with a 
moduLtor arranged outside the laser resonator, with at least one of the pump 

5 energy^and directly. 

384. The laser radiation source according to claim 337 wherein quality- 

\ 

switched lasers are provided for generating the laser beams, said quality- 
switched^Jasers being respectively capable of being modulated with at least one 

of a modulator arranged outside the laser resonator, with pump energy, with a 

I 

10 Q-switch and directly. 

I 

385:j The laser radiation source according to claim 337 wherein the 
laser radiation source is employed in an apparatus for processing material, 
specifically in an apparatus for producing printing forms. 

386. | An apparatus for processing material with laser radiation having 
15 high power density and high energy, comprising: 

at least one laser radiation source for generating laser beams for 
processing at {least one processing surface; 

the laser radiation source comprising at least one diode-pumped fiber 
laser; \. 

20 each fibpr laser comprising at least one output; 

at least two of said outputs being provided; 

the outputs of the fiber lasers being arranged in a first ordering pattern; 

I 

the laser beams emerging from the outputs of the individual fiber lasers 

being at least on^of shaped and directed such that they impinge a processing 

v 

25 surface in a second ordering pattern; 

a cooling system for cooling the laser radiation source; 
a controller for controlling the laser radiation source; 

at least one material carrier for the processing surface; and 

\ 

a unit for generating at least one relative movement between laser beams 

\ 

30 and the processing surface. 



\ 387. The apparatus for processing material according to claim 386 
wherein the outputs of the fiber lasers are arranged in at least one of at least one 

track next to one another and in at least one plane above one another for 

\ 

forming the first ordering pattern. 
5 ^ \^388. The apparatus for processing material according to claim 386 
wherein, the outputs of the fiber lasers are arranged in a bundle for forming the 
first ordering pattern. 

ho 38 v 9. The apparatus for processing material according to claim 386 

X 

wherein the laser beams are combined and bundled for forming the second 
10 ordering pattern such that the laser beams generate processing points on the 
processing surface lying next to one another in one of at least one track and lying 
above one another in at least one plane. 
M ( 390- \^The apparatus for processing material according to claim 386 

wherein the laser beams are combined and bundled for forming the second 
15 ordering pattern such that the laser beams generate a single processing point 
on the processing surface. 

391. The apparatus for processing material according to claim 389 
wherein for at least one of shaping and alignment of the laser beams, the 
outputs of the fitter lasers are correspondingly at least one of aligned and 
20 optically processed. 

y^h 392. The apparatus for processing material according to claim 386 

wherein for at least one of shaping and alignment of the laser beams, at least 
one optical unit is connected to the outputs of the fiber lasers. 

393. The apparatus for processing material according to claim 386 
25 wherein the laser beams generated in the fiber lasers are directly modulated. 

394. The apparatus for processing material according to claim 392 



wherein at least one modulation device is provided in the optical unit for 
modulation of the laser breams. 

i 

395. The apparatus for processing material according to claim 386 
30 wherein a cooling system is provided for cooling the laser radiation source. 



\ 396. The apparatus for processing material according to claim 386 
wherein an arrangement for removal of the material eroded from the processing 
surface is provided. 

397. The apparatus for processing material according to claim 396 
whereinW least one of a scraper and a brush device for respectively scraping 

and brushing off the eroded material arising in the processing of material is 

\ 

provided. \ 

398. The apparatus for processing material according to claim 386 
wherein at^least some components of the apparatus are accommodated in a 
housing. > 

399. ^ The apparatus for processing material according to claim 386 
wherein the material carrier is designed as a drum. 

400. ;The apparatus for processing material according to claim 386 
wherein the material carrier is designed as a flat bed. 

401. The apparatus for processing material according to claim 386 
wherein the material carrier is designed as a hollow bed. 

402. The apparatus for processing material according to claim 386 
wherein the apparatus is designed for production of printing forms and the 
material to be processed is at least one of a printing cylinder and a printing plate. 

403. A method for generating laser beams with high-power density and 
high energy, comprising the steps of: 

providing at .least one diode-pumped fiber laser; 

providing each fiber laser with at least one output; 

arranging in a first ordering pattern at least two of said outputs; and 

at least one of shaping and aligning the laser beams emerging from the 
outputs of the individual fiber lasers such that they impinge onto a processing 
surface in a second ordering pattern. 

404. The method according to claim 403, including the step of providing 
at least one optical unit connected to the output of the fiber lasers for at least one 
of the shaping and the alignment of the laser beams. 



